The nutritional status of under-five children is one of the sensitive indicators of a country's health status. This study investigated differential impact of some demographic, socioeconomic and health related factors on nutritional status among under-five children in Bangladesh based on Bangladesh Demographic and Health Survey 2007 (BDHS 2007) data. The main contributing factors of malnutrition among under-five children is linked to the family's economic condition, parent's education, sources of drinking water, type of toilet facility, child's birth interval, child's birth order, mass media exposure, having diarrhoea or Acute Respiratory Infections (ARI) recently, housing condition and place of residence. An ordered probit analysis of the effects of selected socioeconomic and demographic factors on malnutrition indicates that the strongest predictors of nutritional status of children in Bangladesh are gender of child, parent's education, family's economic condition and household standard of living.
I. Introduction
Malnutrition is the condition that results from taking an unbalanced diet in which certain nutrients are lacking, in excess (too high an intake), or in the wrong proportions. Approximately half of the 10.4 million children of our country who die each year are malnourished. The World Health Organization (WHO) cites malnutrition as the greatest single threat to the world's public health. A number of different nutritional disorders may arise, depending on which nutrients are under or over abundant in the diet. According to the United Nations Reports on the Right to Food for 2000 to March 2008, mortality due to malnutrition accounted for 58% of the total mortality in 2006: In the world, approximately 62 million people, all causes of death combined, die each year. One in twelve people worldwide is malnourished. In 2006, more than 36 million died of hunger or diseases due to deficiencies in micronutrients.
Kabirullah et al 1 showed that 14% of the children aged under 4 months had normal body weight which decreases to about 5% at the age of 5 years. Among them 31% of the children suffered from third degree malnutrition and they grew up as shorter and thinner. They also found that with the increase of age, the weight-for-age and weight-forheight decreased. Bairagi and Chowdhury 2 investigate that the importance of family income in relation to some other socio demographic factors, that might affect the nutritional status of children in rural Bangladesh. He observed that the seasonal factors, family income, mother's education sex and birth order of children are the important determinant of malnutrition. Haque et al. 3 showed that programs on nutritional awareness aired through mass media had influence on the level of awareness of the respondents. Mozumder et al. 4 showed that children in families with short subsequent birth intervals are significantly more likely to be moderate-to-severely or severely malnourished than those children in families having longer intervals before the birth of another child in the family. A number of variables related to infant and child malnutrition including low dietary intake, low birth weight, family size, lack of parental education, faulty infant feeding practices, incidence of diarrhoea and delayed weaning. 5, 6, 7, 8 Inadequate nutrition of the mother may also be responsible for malnutrition in breast-fed infants and young children. 9 Rahman and Chowdhury 10 and Chaudhuri 11 showed that the MCH program, is statistically significant for long-term health (measured in height-for-age) as well as short-term health (measured in weight-for-age), but not on acute growth disturbances (measured in weightfor-height). Furthermore, a probit model estimation was performed by using a discrete dependent variable indicating stunting (low height-for-age), wasting (low weight-forheight) and being underweight (low weight-for-age) among children to capture the program effect on extreme health outcomes. Isanaka S, Villamor E, Shepherd S, Grais RF of WHO 12 revealed how program enrollment and infant health outcomes would have changed if the 2006 World Health Organization growth standards had been used to identify severely malnourished children in a Médecins Sans Frontières feeding program like Niger.
The prevalence of malnutrition in Bangladesh is amongst the highest in the world. Millions of children suffer from one or more forms of malnutrition, including: low birth weight, stunting, underweight, vitamin A deficiency, iodine deficiency disorders and anemia. From the above discussion it is clear that there is no place for negligence of the severity issue of child malnutrition in Bangladesh. But almost all the previous studies are based on bivariate and logistic approach. Through this study the current state and prevalence of child malnutrition in Bangladesh was analyzed by using ordered probit approach. 18 have recognized that the discrete measure of severity is ordinal in nature and have applied the ordered probit or ordered logit models to severity studies. The difference between the two models lies in the assumption of errors. They have further indicated that the results from the ordered probit and ordered Logit are similar. However, ordered probit model is preferable because the assumption that the distribution of errors is normally distributed is more likely to be valid.
Since severity of malnutrition is necessarily ordered (mild, moderate & severe), ordered probit model is appropriate for malnutrition severity studies; therefore it has been chosen for our study. This model requires no assumptions regarding the ordinarily of the dependent variable, i.e., severity score. Further, ordered probit model can account for more than two states of severity of malnutrition which Logit and probit model cannot do. It can account for both the categorical and the ordinal nature of dependent variable (severity of malnutrition). In addition, ordered probit model is not associated with undesirable properties such as lack of a closed form that likely to be found in multinomial Logit model and multinomial probit model. When the expected value of severity is interpreted as probability in ordered probit model, the ranges could not be outside between 0 and 1 like multiple linear regression model. Model Evaluation: To confirm suitability of the fitted model, the goodness of fit index has been used. Although these values seemed low in our study, they are comparable with those in other malnutrition severity studies where ordered probit model was employed. 14, 15, 16, 18 The following model result is justified to explain variations in malnutrition severity. Table 3 show that, underweight child malnutrition severity is smaller for flush toilet & pit toilet over the other facilities of toilet in the house of child. The chance of severe malnutrition of the flush toilet users is 47% smaller than the reference category.
III. Result and Discussion
The results in Table 3 also show that malnutrition severity of children is smaller for having electricity. Similarly watching television and reading newspaper group has smaller risk of underweight malnutrition than those who do not. According to the results of wealth index, Poor family has higher risk of child underweight malnutrition than rich family. Here, the group of using tube well water or piped water also has risk of underweight malnutrition.
Mother's Characteristics: In Mother's education, the risk of moderate & severe underweight malnutrition in chioldren of educated group is smaller for primary education group.
Here, the relative severe malnutrition probability of higher education group is 0.26 indicating that the chance of a severe malnutrition is 74% smaller in children group whose mother are educated compared to those with no education. Similarly, the percentage of stunting and wasting level is smaller for the higher education group. The risk of severity of malnutrition decreases if the mother's height & weight increases which is due to genetic reason. 
IV. Conclusion
All anthropometric indicators estimated for children with 0-59 months indicate high prevalence of malnutrition in Bangladesh. Gender discrimination is found in this study. Birth order of children appears to be an important indicator of malnutrition. First births are less likely to be malnourished than the children with higher birth order. Birth interval also shows significant association with child nutritional status. The educational level of parents is also related to the prevalence of malnutrition among children. Mother's education seemed to be directly related to reduce the risk of malnutrition of a child. Father's education is also very important to reduce the malnutrition severity. Like mother's working status, father's working status has significant influence reducing child malnutrition severity. Source of drinking water are also associated with the nutritional status of children. It is indirectly related with sanitation facilities and different diseases like diarrhoea. It is found that the families having the Electricity, TV, radio, newspaper etc facilities are less likely to have malnourished children than the families not having the above facilities. Receiving BCG, DPT, POLIO and MEASLES show effect on reducing the malnutrition. Wealth index of household is the important socioeconomic factor that affects the severity of malnutrition. Other factors such as housing condition, sources of drinking water, type of toilet facility, having electricity, mass media exposure etc. are dependent on wealth index. In summary, the present research work has identified the factors affecting the severity of malnutrition of Bangladesh using ordered probit model. This work suggests that several factors play major roles in affecting the severity of malnutrition. The findings of this study give a basis for developing effective countermeasures to improve nutritional status in under five children.
